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(54) (57) CnOCOB PEMOHTA OB^AilHOn 
KOJIOHHbl, BiuiKwaioiuHA cnycK a nee ro$- 
pHpoBaHHoro naTpy6Ka h pactUHpemie nooiieA- 
Hero ao AHaMCTpa oocaAHoA koiohhu nyTCM 
npoTHMCKH Mepea Hero HHcrpyMeicra, otauhoio- 
tquikc* reM. mto, c ueAbio noBuuieMK* HaAew- 
hoctm nepeKpwTHA Htrrcpaavia HapymcHMfl. 
onycKam AonanHirraibHuA ro<J>pHpoBaHHwfi 
naTpyooK h ycraHaBJiiiBaiOT c aa3opoM no Top- 
uy c ochobhum, - pacumpniOT ofipaiueHHyio k 
ocHOBHOMy naTpyCny KOHUCByio qacrb Aonovi- 
HHTCJibHoro naTpy6Ka h cmciubiot cro ao yno- 
pa B paHec ycTaHoajeimwAt a 33tcm npoTflru- 
Ba»T HHcrpyMeHT sepe3 aecb naTpy6oK. 
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M»n»u\iij\t i hi .ii«Ki4i» ;.ii!i!r iM r«*|iviMii »iHH-ni 

I* m64;|.(IIU\ M».ll»IIM,l\ t'MMAMH »H\bTHMOH II 
l.tlOHOll lipOMblHl.tCMIMKlM. n M3CrihhTM lipil 
Kail MTil.'l Mil »\l pOMOHIf CHVa.UtblX MUOIIII. 

UuuvTiMi ciick<i6 \it;ih<»hkh nn{>piipim;iiiiin 
in uaTpyfiica b Tpyrtax ii\tcm pacmnpciimi cro 
iiDipiMtTfluM Bipwaa 1 1}. 

f Ic.i'H'TniKoM Aaimoro cnoc«>Ga RKifletcfl 

HIMKOC KJMCCTBO peMOIITa. *ITO ofibflCHHCVot 

ipyanocTbio ouccncHCiuiR paBiioMcpiioro pac- 
iMiipciitiH r«x|ipiipoHaHHoro naTpy6ka no Bccfi 

.XIMIIC. lipil Ol.lbllOM IIOBpe/KaCHHIl KUIOHHW 

it ftaibiiiotl ac.iiiMiiiic aapflAa oocaAiian koaoh* 
iia mo)K6t 6wTb napyuieiia, a ncpaBHOMcpiioc 
paciuiipoiific itaTpy6Ka iipiiboaht k vMCHbine- 
imto cm npoxoanoro cchchhr. 

HaiiftoAcc daii:«kiim k iipcxiaraeMOMy hu- 

ARCTCH i* IKK* 06 peMOHTd o6caaH0ft KOAOHHbl, 

Biwiio<iaK)iiuiH cnycK b nee ro^pHpoBamioro 
nnTpyfiKa 11 pacuiupCHiie nocAeAHero no Aii- 
aMeTpa oooaahoh ko/ioiihw nyTeM npoTnwioi 
•iepc:i ncro tuicTpyMenTa \Z\. 

HMOCT3TOK H3BCCTIIOrO CnOC06a 3aKAK>- 

muctcr b Mji.ioM naac)KHOCTH nepeKpuniB 30- 

IIU liapyillClllfft. MTO CBR33HO C B03MO)KHOCTbK> 

c.iyiacH b npaKTMKc pCMOHta oocsahux ko- 
aohii. Koraa iiocac ycTanoBKii ro<j>pnpoBai'HO- 
ro itaTpyftxa iicropMeTHMHocTb coxpaHReTCR. 
npiiMCM 30Ha iirrepMeTimHocTii. KaK npaBitAO. 
iiaxo.niTcn nciiucpeacTBCHHo Hail hah noa yc- 
TaHuaii'iiiiMM paHee naTpy6KOM. /IiiKBHAiipo- 
narb m HerepsivTHMHocTb mo>kho TOAbKo ny- 
tcm ycTaiioHKii AonoAHirreAbHoro naTpy6Ka b 
ctuk k ywe y ct a h oba e hho m y . 

Ue.ib M3o<5peTeHHfl — noBuiueHHC Hanem-, 
iioctm ncpcKpuTMB MiiTepBa/ia HapymeHMH. 

n<KTaB,icHH3H uMb AocTHraeTCH TeM. mo 
b cnocooe pcMoicra o6caAHofi koaohhu. bkaio- 
MatouiCM cnycK b Hec ro^pupoBaHHoro naTpy6- 
Ka 11 paciiiHpciiiic noc-neanero ao AHaMeTpa 06- 
canHOH koaohhm nyTeM npoTB>KKH Mcpc3 Hero 
HHCTpyMciiTa, cnycKaroT aonojiHHTe-ibHbiH ro<t>- 
pupoBaiiHhiH naTpy6oK h ycTaHaBJiHBaroT c 3a* 
3opoM no Topuy c ochobhum. pacujiipHioT 66- 40 
patueHHyto k ocHOBHOMy naTpy6Ky KOHueByio 
MacTb aono-THine-ibHoro naTpyOica ir CMeiuaiOT 
ero ao ynopa b panec ycTaiiOBJieHHbiH. a 3a- 
tcm npoTflriiBatOT HHCTpyMCHT Mepe3 secb naT- 
py6oK. 

45 

Ha <f>nr. I -5 noKaaana nooeaoBaTejib 
hoct b ycTaiiOBKii AOfio.iH KTCJibHoro naTpy6Ka 
H3A ocMOBiiblM; Ha (Jwr. 6—10 — to we. npn 
ycTaHOBKe nono.iHMTe.ibHoro naTpy6Ka non 
ociioBHbiM; Ha <J)iir. 1 1 r- ceMeHHC A— A Ha 
^itr. 3. 50 

Cihho6 BtcnoMaer nocneju>B3Te.nbHocTb one* 
pniiiiH c iiiicTpyMCHTOM I, HanpiiMep. c paaii- 
a.ibiio pa( unipniomMMCfl komuom. MHCTpyMeiiT 
oiiyc-Katot b tKBaatMny Ha Tpy6ax 2 k Meciy 3 



H.jp\ MlfMIt** . I. IMHH Ki».l«HIHM t |«MM». IMM lf.lt. 

nu\i nu}»piij>op;uMiuM iiaipy^MiM 1 11 \iio|u»\i ."». 

ll<k\n\i<m;m\ibii»H ii. oiu*pauiiH imi % iMHii^\ 
npn pafiore ciuiiy anrpj (cjnir.-l 5|. NVia- 
H0H.10HHMH paHee n.iacTupb b hh.ic riM|>pii|»*i- 

* namioro naTpy6xa 6 lamiMacT ncunmeMiic. 110 
Kaaaniioc 11a 4)iir. I. 11 Hapyitieiinc 3 o6cajHOH 

K0.10HHM OCTaCTCB HCIiepfKpblTblM. HamiHan OT 

,ro.iOBbi fbiacTbipR 6 11 Bhiuie. iloniMHHTe-ib* 
HHfi ro^jpiipoBaHHWH narpy6oK 4 onycKaeTcn 

• 0 k pance yc Ta ho B.ie h 1 1 om y iMacTbipio 6 c hh- 
Tepaa.iOM ot Hero no Topuy. 

3aTCM b rpv6ax 2 coiuann iinfiuTimtiut* 
-,-ian.ieinte 2KHAK(icTH, paBHoe 1/3 pa6<mero jian- 
.leHHH. B 3tu apeMR HHCTpyMCHT 1 paciuiipHer 
15 inacTupb b npe.ie.iax. noKasaHiiux Ha i)nir. II. 
t. c. tie iiaiHOCTbio. CueiuieHtie n.iacrbipfl c ko- 
•iohhoh upoH3ofiAeT .iiiuib no RbicTynaM. Npn 
Bceii 3tom npoTR^Ka HHcrpyMeiiTa I b mac- 
rupc (4>nr. 2) cocTa^HCT Ha<iajibHyio Main, 
ero jLiiuibi. mto no3Bo.iitT .ierKo cjBHHyTb ero 
70 BHH3 ynopoM 5 ao KoiiTaKTa d panee ycTanon- 
•leHHWft ruiacTupb 6 6e3 Ha?uiecTKH {(pnr. 3 
H 4) ii liepeicpbiTb HiiTepea.i Meway iihmii a<>- 
naiHHTe.ibHbtM n.iacTbipeM 4. 

floc.ie >TOro za&ntHue >kiiakocth b HHCTpy- 

MCHTC I CHM^atOT AO HyAR. PaAHaAbllbie H3- 

25 rpy3Kit HHCTpymeHTa I Ha naTpy6oK 4 yMeHb- 
ujatOTCR. it oh nepeBOAHTCR b KasaAbHoe no* 
nojKCHMe (<J>nr. 3). VnopoM 5 cMeiuatoT naTpy- 
6ok 4 BHM3 ao ynopa b. paHee ycTaiioB,ieii- 
Hbifi anacTupb 6. nepetcpbiBa* HHTcpnaA Hapy. 
30 uieHiiR (<|>Hr. 4). Hii>kiirr qacTb naTpyfiKa 4 
ynitpaeTCH b BepxHioto sacTb paHee ycTanoB* 
AeHHoro naacTbipR 6. B Mecre coeAHHeHHR no- 
AynaeTCR repMeTHMHoe coeAHiieHHe AByx toh- 
koctchhwx miacTbipefi h nocAe 3Toro HHrrpy* 
Menr I npoTRrHBatoT Mepe3 naTpy6ciK 4 ao bw- 
35 xoAa H3 Hero (<pHr. 5). 

B npOH3BOAcTBe pa6oT no ycTaHOBKe iiAac- 

TblpH B OOCdAHOH KOAOHHe 6CTb BapHdHT.. KOT- 

Aa nAacTbipb pacujHpneTCR HHCTpyMeHTOM I 

CBepxy BHH3. 

riocAeAOBaTeAbHOCTb onepauiiH no npeA*ia* 
raewoMy cnoco6y b 3tom cAynae aH&AorHHHa 
nepBOMy BapiiaHry. TOAbKo ao nctA h h t ca bH bt h 
itaTpyooK 4 ycraHaBAHsaioT aaTRMKofi rpy6 2 
BBepx ao ynopa b panee ycTaHOBACHHbtH nAac- 
Tbipb 6 B OCcaAHOH KOAOHHe (4>ht. 6-10). 

TaKHM o6pa30M. Hcnojibjyn npeAAaraeMun 
cnoco6 coeAHHeHHR nAacTbipeft mo)hho noBbi* 
CHTb naAOKHOCTb nepeKpwTHR HapyuieHHoro 
HHTepaaAa o6cbahoh koaohhu. 

HpeAAaraeMbiH cnoco6 ycTpaHReT hobtop* 
Hoe ueMeHTHpoaaHHe oocaAHwx koaohh Mepea 

Ae<|>eKT B KOAOHHe. 

ycTaHOBKa AOiiciHitre^hHoro n.iacTwpw 3h;i 
MHTeAbiio coKpaTHT it BpcMR, 3aTpa<iHBaeMoe 
Ha npHroTOBAeiine h jjikhmkv MaTcpnaAOB mc* 

pe3 AC0CKT B KIKlOHlie. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2], 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, toot 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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